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3 - k <t 2 n 7c ^ ts ^ 'j-xijgiat&. 



t fas* *ifcv». «Atf. ( x n . yn) t ? h 4 t* y K fl5 

466 0C J: *J4 t'y hi/-^r>XCKftJnt LT^^x-^ 
fyh^<v776 2llfBte2Fft6. 5(gf-^v ht^-^rvx 

i±. rp-c. a57j7 f -#sSEttrm*64^ai€»*i.«. 

ffiIt5FFTK«©^ifeRlS»±. 19 75^N. J. 
7"l/Vx^ 7* * Jfc — TV • -f>^ (Prentice-Hall, Inc. , ) J: *J 
f£ ^£ ft 7 tT -7" (R*biner)£fe^ (D r^^^^ig^SaSWaBaTA^ 

(Theory and Applications of Digital Signal ProcessiniJj 
tttToSCJRtckS^<^*vXvN«6. U^U&^e. J:E L f: F F T 

T^wtcSiyjitT«>ltrK'<7>ftCD«?f07J7A 10. 7 -Y ^ 1 
1," 7-<> 1 - 3 O i:JC^< ttvfc J: 7 t: . 
Iia^fit K-^ fcSSf St»ti C i: t: J:,TjEWfe^<e7 d £ T 
*o.. Xtc. ^7>J£©«J?«*7A1 2. -7-<>3 5- 70. 

1 3. 7-<>l - 7 OatfA5Al 4. 7 Y> 1 - 1 3 l: 
x*^£nfc«IW^A7 v AfcJ&ye t ;t.*c:fc*,-C£ 4.. 

*«itcfg?s-r-oJ:7^«i^b. A7JAt;ai7j«fig 5r$a«-r i. 
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y ^3 ©Hi:. *&fi i exA26»tf;C4?*5 i A26' er> 
S5^ti. * * © * x A t:: J: * i£ tf ^ ^ ^ « ^ ic ^ Y > tc 
ffati ; -f Xr-? 5:R«T4. ft^T, i*5 # CD * -r A H: . jfi 
«4ftfc;^XetCit^HTF F T & 3? *t L . * » j£ i£ J9 ait » 

* y 4 i: fc T . ftffi^f Att. 2 O©ffl&»05Xrf? y 
? fc . * ft K « v* T . 5 1 2 c«ft»^Rjg n - A & . * 9 v ? 
2 IZ~D\>* T^^<ft:t>©tf3itSa^U^;i/-Ci&<g-r4. f A 

l:««LTS'J.. — IS* If^tf Att. «fflfi?«^(Rj©52 
Wt-MiBT^ISJU-r 7 — HJR«tTt>6. # •t f A . jfe fi J& 
:frta&tfJtS?Rffi;fr6iroi^;#fc:fcM7*3g|gn x 2t tf £ « ./ -< X K 
BBMLfc^-f&i&aifcT*. -t fi. *fc . <o ^ - * t* . HKS^d 
■fe X ©S*J©^7 L vt^lc46-^t*T2oCD*-rA(a-eSSiS^tii, 
7T-/r5i:{fiM. j6«tf Att. tf © mat tf« 

IB l. © a *s ^> D-.Ki9*t«4i,ta(3r4. «r «s « i"< ;i/ 



^fyy6C6l»T. ffi # * A tt . ^C9»i£fefc«afcKtfjfc 

«^;«*i6jauff««ffl^Fei«>p5*tc2fc: 5 r h25<3$i£#-f*tf 
^5t-r»2©ttfflJi>3-KmHg-Sr«^uis«-ra- 

^f-^SULTtijfioAr^StfiffltfAt:,): yjfg^ 

a * s t 5 a . aa^e^AtcA^xis^^ttfcm^tfeviT, 

2-PC9 K fi:W^F$I^IS^-r **^tt»^^ti. 180* CD ffi 

cn-c. 2o©tf A(Bt:J5tfl'J >9 »<i?ftt5. - jb tc . 
3 0 0 41^ 4 0 0 *flOffli!![|SiS^^S(»«ZH/^^«2 t'y h 

xrffy 9*Jiflt4. X f s» ^ 7 T? B: . :0^ftT4f-^'J 
>0 k&T&&2 to Z&m&K^tr v h ULS^T tz 
#«a»Tij5tiIk(5T!g5t'y h^)» (0-15) RtflS. 
»M*(0-63dB) KBSr«r-di6|Bfi%7A«lSS@-r 

CEo-c. :;t-. ^ffiAt/js?^ * ^ a t± . 



tf 1? «E T * «) tt . — «©VF«gtt£T)B^-c fe i. FFTfcfl£^ 
a |£ S tf: i IZ It . i O ^ 7 -fe y h £ feg iE U <c 17 n (f ?S: & 

t> . «F*Ui^««-Ctt. 3 © « iE ii . S{g<g-^-©3Kt0fitautt 

tit m iz ^ > zi — K$nfct»«tt. eg59ig5 6 

^ y 5 fg > * ;nc ft T ^ u - K * *v 4 . + > * ^ -< 
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^^-iHtf?&££n-z>. ^/-r x is * ju n 0 &.Tfim f 0 -c b o 

fc* y h K l± . <5^**«tfjfctfEb/Noi^_t-C* 

tf*i-ttfc6*tv*. fi L. Ebli. BERfc^4fflBER(BER)o 

*5Htt. S « B©«*c?»r-rftQAMJS**jRU 

© (fl E R)o&fixf tc^ffl^tatfe'^i tfy hCDKfeiSfST i 
t:«t46^ i: * £g« 5 7 ^ ft t ^ *it ^ 6 . 

R€:lg#-r*fc«!>tcU:. y^Xtf*WSt:-r*tC-pn-r. i£ (3 m -tf- W 

a^roef^©^^ ah. 5^^xaA^j«jiir4^i:. 
* n * * -C . a « ^ - * * ft . 9, eoobpscoja^ffi^^. 

7, 200bps. 4. 800bps. 2,400bps. 1, 
200b P s. 3?*<D«F8T?{£TS-tt6. CSEoT. « * * it . y 
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•fey h S ft. # 0> fcT y K tfSSOSA IT^6. * 

s tr p *v -p t , r si m # # * *v * .. tae o t- . ? > a © *s 

© -c & a . *35«7if^ >j xaw. ■^•*>*;L>£8itwa««t<*> 
<e * a T? & i . x * v * ;u t± . y ■< x^s,*A^^-T?fei^ao 

<*> "C . £«SJ±«»<&*?JtSfcSt?*. S560l±. * 3fc iff 7 >t> :* 
'iXAHTAT^^iJ;^ U-r4t>©-Cfei. £5 6 @ IC T 

»oTffl«^ft4. 5iy^X7v^^h^ii^«707«fc$n 
«st ^ 5 * f* tt , *§£S;a£»*>-riK*Sfl97fcA'>3rcjfc£*vsmRB 

£> — jfiWStc^ffliy -f X K 8 if JS^Lti^c t^eftvenfc 
© & S . * tt S ft SB u . * *F ® ft fc * . * 3fc 9! 7 ;i> :f y X 

A©3Btt<$feSi»!Bti. 1 9 6 8 . -i — 3-if.J. Wileyand 
Sonsajfift^rttf^aStAt^mWtt© & a & {g (Information Theory 
And Reliable ComunicAtion) J tBt4^7^- (C«lUgh«r) ft 



ftM^T&fiSt-C*4£-£©-5r — #*©*;*©£ LT8i*^«) £ 
>v<0ffifil«^«« ft « *: ic T -& r fcfc:W-r*4»<0-t?fc&.££gtM 

ttft^. trb*. # # "8 © i£ ti . »10»;r3ot±RltJ:7 
Kttffii*t£fc«7}t:LKtt©fc*QAM^#ftjgv*Tsfcte£n*ttr 
ffi©fifta*n-rs t> © t * s . 

*35W©:%*:2f©^*7l*. JBS©«0ll/^/V*nSS2Ci5«(ftftl 

^-T4»i£fc&lC«ffiBlfigr,c«;&0>*B#feffl y *j -c a z. fc T * * . 
C^ffJ^ft^/jc^tt^l-tl. 5 1 2(0ffli!|(«Sj|Sl / < t ttntf^ 

£i u ^ © » tc t± . WtoK^-^^feiPjEit^ffi-ri c t. #>& 
y -c i& a . 

<l) gf^flSl: JS^T^tsy X&SJJIL^ LtiS^o at« 
Wt^rtti Ui3l<S«»^»lt4i/X^Ay-<Xft2t$5[-ra. C 

TJiffiTgftBgLfc. ^^TA;^X/i!l»ii. 3- 86 & i* JE3 filUz o 



(2) *fla5S&k«ifetttc:^l,. * * »t SS £ (cccint©^ 
ICtt. 0, 2. 4, 5. 6&tFBtT-/h) C&-?*-?JCl/>i/hft 
^{g-r4iC«&©<£«*t"</VS:»t1f-ri. IS © B E R 
« . IX7-/I 00, OOOfy hT?a*(Df-^xUJi 

v hiafin tc # ss # * a ^- is it u * x^m ; xftft^ 

tSCttiiJtriftfti. tBERtt. SEJHSftfc^lftj&itk© 

e-gra:^ — © #n -e * & . w*v£©«-*#*i*ifctt. as « as * # 

(3) St*C*nfce?5?026{Sm^i>^^A»6. f-J»J:u>> 
Cft^«^^4 3i$0«3!)L'^;Kl. i£ S 7} © ^ ft . fittf ^ 

** © T ft * . 

xtb* &<z> 2 u ? 2*7- - r & * &&-$- & . -t*ve.cD^ffiti. &m 

(5) ^SH;^?<4 4*»<c«X)i:t3E,TJ:SlAfy7 , 4fl) 
f-7';V5:K^t iit U t X h ^7Ai«lSr4. 

(6) «m-eft5ia7j*'A*S^-C-. IfcSBtc;** 

±ffi©«aS>]S:fei<fct±. ffiH<tWi:J:oTA<ajfT*ip 
;L©eMca**v*K«tt±. ^ u — 9-4 > tf 7> t a i: fe' k> t a 

a l li, Jaai£)&fA&t/fBro2o<om2tiifcAfti*Bic#i,. 
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2 2 

4 2 
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1 9 

2 9 

p 

0 
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1 8 

2 9 
4 4 



M P ( N » — N») 

AP (0-2) =2/ f y h 
HP (2-4) =4/ fcT y K 
HPt4~5> = 7/ H' v h 
HP<5~6)*10/ t' v h 

M P ( N, - N , ) 

liP(0-2)=3/e v h 
HP<2-4)=6/ f y h 
MP(4~5)=i 1/ tf y h 
HP(5-6)=15/ fcT v h 



Pi " Pi 

M P (N, — N.) = 

N« - N, 

ffitst:^^ ittt^-pAs. N,-N,tt. f-*fxu / > h(oar 
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t»ff4?Pi^XN(f Jl)J: 'J*ev>)^6T^4, 

B tr t> t* y h # w y ^ x £ *v T t> «e ^ © t ® g -f * . a . 
* & t~ v w in? z tz #> iz w m si us u & v q> x o ® conn m 

N T fc 2 f y H Z=* All * it *» tC ii , *--*V**/A*fflH 

S«^ii4*{ff«r)«^S r CIij^Ti3tf^-9,-r. f ¥>*;bB Sft! 

^^Y>*;HC^L,-CN 1 = 02Stt^N,= : 2-e*y^UT^^>^ 
fl/AK»'UTMP(0-2)» K. * ^ V * ^ B U U T 

MP(0~2)e3/'tr 3 r tna. !> * 5r A 

il. 4m&cr>tt3!lS:!e^ilftAtC«5ya-C. 2t-yhr- i riU> 
> K&ffli$toAtC=i — K ft L . ^«H3-(0«SSS N T * & N T + 2 

(2~4)=4/fcTy h T £ + y*^BCJJlTMP(0-2) 



"tf Q t ft i . 

^ r -c e, Cf i ^ t . v x ? a u. . a^oDB^aitj^iiftRo 

L, ft SMC 3* 1 Sr^Egr*ifctlJ:^-C^giS-C5 1 2 « CD «8 i£ fefc £ 

"< /Hr & *: * < *&*XtZ&T,T:t6j&Ltzt X h^A^II 
(£$*v*. 18709(1. B ^^fe tc J: y fl| j£ u *§ w (fc & t a 

t- ^ 7 A J i L t ^ 5 , 



^ae^^T-r^i:. #r O u yi/ m P(m a x ) J: y e i« £ x 

mx ztz#> iznt/mm&^m Hsra. *«a2£&icmy^T& 

A * tt # © fi tt , M P ( m a Otf Ut^>Xttf |vj:»J*SpS 

§f8l/ArAi:i,t < x , y> ^^hyi/x-^^tr^ffifig 
T * « £ tl I* . SfBUfc&J&fcl 0 2 4 @itv^ij>irt4ct 
f^ST * * . »«ititift4KHztti;. fit o T. :T -f * A h 

^>^jv/*tt«i8ooo/»t. ^>y;urfflcr>^na^>y 

Vf* 5-tyH±i2'5^-f^n»»-e*s. ft , T . £ * > y > 
^«lllZ88.j»t*«. RffiK. SfgFPTtt. 1024 

■e * & . 

i 1 4 3 7 . 5 Ht©ffl8tBt^^ if&\ 0) 9 J $ istf®^) & ^ 
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*^*fc*ftaifs. -bses>B*rai±. 55 1 e> * -< * *s # m tn t& & & 

7. shz) tt. x y >^ v - i» t; e t fa ^ d!f ^ ta: « o (3) 
js -e & f g s n * . 

« fei * x a tt . ^S]T£sn:«PTg l Xi/3g2©ii ^ 5 v 

i & i;jb 2 s v5f<s^t±. * n & co & e # # © * ^ # a 

tCfcifc«0tCffi#ttfc{a*8&*tf{K ( 2 5 OVW D 

5fc *B ) . ffio X. 2^©*^$;y^-*i/:7*;i/C0{£*8&Jfc#b-t-U 

■ctt*8igtc^- 3 -tis^$nr=Btra'y-^y' J fv^7j-7-ty h oo © » 

TTEST^tfiErir kici »J , IE Bfc ft ^ 5 ^i/iSWSTo&gfe^ 

^v^'jyy^DtAt^-f i > ^ >J T i ' i: g« » b 
St t JW «> H « . ja9tefttzte^L^fi*ai»sl^v F 7 ^ v I; J: -s 
THiiB5ii5:i:tft4. © ft *B iK a£ tt , A §2 tt v F « 2S 

<0 » £ ic tt . ^2iU«»ittvMi-t*vJWii-e*S. St K . 
*8 iB tt . 4 KHi©«fflff«l©flg^£-Ct±$l<J5<btS. 

»8 0lt 4 ffitt©U##T*{fcffi&jgfc&ttfc&<9£ffltt« 
©Httttfl&i£tt<Z>#:fif«:7SL-Cv*.&. SBSaSrgftsHTntl. /Si tt 
tt f . . f*t»&£Ff»>»£3-30)&-9-9 0. 9 2& t*94#iS;£ 
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nr^i. fia^Tso 2o©E^xisi/ y iii. * as tt k *> 

^Ti£@3*va. * & -9- CO * tt . ^Kf *i I t Kfcv^. 

}£ n . 2-ocDIM^»ciJtfii?ivfcirt<v^ ii&tfyii:oi»t 
tt. V # G> yj- flfi i& ti *> * 9 2 & 1/ 9 6 Jt CO S5 1 K # x i CD 
ftSStf. ^*£t04J,t>tti£H*ate^9 4Jb«035 2£-§-yiCD$fc<Kf 
K £ £ T * . r 03 £ £ tc J: y ; K^ffflCO^F^jtf^t:*. 

^v^ij ^^Tai^ # tt 2 ft * » n tt . & /« tt tt ^ K tt 
&&»i£te<DSS;&*:-*V-7;i'tft$£n'**. faff) JLtf y 'J *> 0) (g 

&tfCD^:*T-Att. *8 # IE ( 3? ft ) ®85*3Sr#v*T{&*8iS 

* $£ «B tt . tt««e*r-K^nB7*-"*y KSrfflv^-C^{tl3?» 

IS3EtcjS£*v*:ttJ&tt, £3ttttfCD|fii£ttco 1 o H K 53 S *v * . 
;i CO « I* . g£^B$|aT«tf 12 8 5 'J ft^fiiffiigJgTPH 
#85 'J»T'*4k|SS3ft5. # — K B¥ TO tt tt . 1 36 5 V 
&<?>3L&z/9&&0>Z>. fcj tt . ?B 1 CD tt*& 1 10 ( Xi) Hi? 
^Ttt. E*®«Hf 'J - XX.-X, 0 ,.tf*k*E>t::i£|g£*L. & 



^0^>y>J>^tt. 35f - KP$B3ttJ&G)»»CD 1 2 8 

$'j%M-is;te.*v* («%ot«*-T4«tttt^^uj:oT^«>e» 

l*T. ^^©^^Wiacf.i:. ?5t«C0(Bttjfi<&f*£»::£tt*|6 

f.tc^wewatttt^^tt. sra**Jc*fcoics$3?-ri£jBttttco 

«> * . SS10Hi:e»'t. f,<Z>S2©tt^l 1 Ztt. f » CO JS 1 
0 tt & 1 1 0tf£fgffiH?J#-r$B#fi8To&©S?fiaTo+TPH (8 
5IJ&-) ■CftSOCSfta, C^^BgTo+TPHt 1 28 ; 'J 

#co^>y<;vi>-i$f3j**>e8#£n*. «,r. f » <o £ se *j x . - 
x„„a»*y^yy(rsh6. -tcoge-Ji-cofctDcoa £ y^tfisis 

se * n <o ^ 0 t> 2 jx a . f,©«2izt (yi) co h 
# tt . (xi) coj&^coa^ytpcoiSSMBtc.k^-t. 8%i;9iK m 

i^4. tt^T. f,C0382S2#CD$fcttt±. f,08l&$-4>tt«l 
j££ U & i« . 

ei ■/ tp co # — k m i* . ^^xAwffifflpj*g^i^raii:w«c 
a . 

3a £6 

K ff» »i . #r CO S5 & tt t:: o T tt . tttftJjyo-fex^lcliaiS 
* (x , y > £ h /t/ CO * $ $ # * ffi KJK 0S Jfi IC A 6 T - > -f 



f 3 - k $ n i . 

0 1 1 B i: tf ^ t . ^9 h^W = (xn. yn) tt. fntCfcM} 

tt. (3. 3> fe^^ufcTi^^llSrt^J&a. c&^-c 

Wtt. (3. 3) tf^-KShi. 

* * <« tt . ra«9^icgfc^snfcffi^e.corsr§DA- fflttttjr 
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8 ef £ 
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*; t a 4 w k. t> w *j . U£ a b$ ra n 
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« tttt 
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